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Abstract: The aim of our study was to reveal the impact of Albendazole on the animal organism 
through evaluation of the genotoxic potential of it on lactating cows, with the aid of comet assay, through 
lymphocyte nuclear DNA analysis. The obtained results showed that Albendazole treatments on lactating cows 
have an acute genotoxic effect, characterized by major lymphocyte nuclear DNA lesions; at 12 hours after 
treatment these are more of grade 3 and 4 (apoptosis and cell necrosis), suggesting the increased toxicity of the 
commercial product, even if for a short time. The repair capacity of DNA is high but slow in the case of 
Albendazole treatments, the values of lesion score and tail factor reaching values close to those of control group 
at 48 hours after treatment, when 99% of the lesions are repaired. The relatively long period of DNA repair 
reveal, together with a high genotoxicity, a possible correlation between late elimination of Albendazole 
metabolites from the organism and the 48 hours necessary to repair the lesions. The 48 hour necessary to repair 
the DNA lesions correspond to the end of milk prohibition period (48 hours), specified by the producer in the 





The alkaline gel electrophoresis of the individual cells, named Comet Assay, 
represents a technique that can be successfully used to establish the genotoxicity of industrial 
chemicals, biocides, agrochemicals and pharmaceutical products. The great advantage of this 
test is the simple applicability to almost any tissue or cell kind to detect a great number of 
alterations/destructions at DNA level [2,3,4,5]. 
At present, the genotoxic potential of a lot of substances is unfortunately hidden or 
unknown. The past has demonstrated that some medical substances used for decades in 
prevention and therapy of some diseases, administered without judgement were incriminated 
in some oncogenic, mutagenic and teratogenic effects in humans and animals. The substance 
has a benefic effect on the organism but also some subtle side effects, revealed sometimes 
through expensive and complicated methods, with a chronic, silent but sure mechanism, 
named by some researchers “silent death”. 
 
 
MATERIAL AND METHOD 
 
The material taken into study was represented by 15 blood samples gathered from 3 
cows (control group) and 15 blood samples from 3 cows from the experimental, treated group. 
The blood from the 6 cows taken into study was collected after a well organized protocol 
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according to the test’s requirements, from the three animals of a group and at well established 
periods of time. We collected samples before the treatment (-24 and 0 hour) to establish the 
base level of DNA lesions for every animal, as well as after treatment, at 12, 24 and 48 hours. 
The collected blood samples on heparin, were transported in the shortest time at a maximum 
temperature of 2ºC and tested at the “Biochemistry – Research” department of the “Ion 
ChiricuŃă” Oncological Institute from Cluj-Napoca passing through all the phases of the 
comet assay. We used the alkaline type of test (pH>13), according to Tice protocol [10,11] 
with small modification imposed by the technology and available substances. The phases 
were the following: cell isolation, slide preparation, lysis, DNA denatured, electrophoresis, 
neutralization, staining and fixing, examining and results data analyses [3,4,5]. 
 Examination was made with Nikon Eclipse E 1000 microscope, in fluorescents, with 
the adequate filter to the used staining (TX-Red, Ex 540-580, BA 600-660), at 200x, 400x, 
and analyzing 500 images for each sample (250 images/slide, from each sample being made 
duplicates). 
 At the fluorescence microscope, the undamage DNA appear as a spherical, compact 
mass, which occupies the cavity formed inside the micro gel by the destroyed cell [6]. For the 
cells that suffered lesions, the smallest the fragments are and the highest their number is, the 
electric field migrated DNA is more, forming comets of different length. The most simple 
visual analyzes is evaluation of the altered migration cells’ proportion, determining the 
number of short/medium/long tailed comets, at 100 cells. A more useful method classifies 
comets in several categories, based on the migration length. Attributing a numeric value to 
each migration class, any image is evaluated as belonging to one of the 5 lesion phases 
[3,4,5], from 0 (no migration, so no lesions) up to 4 (almost the entire DNA moved to the 
comet tail). 
 The analyses and statistical data interpretation was made using the ANOVA test and 
Linear Regression, inside the Origin 7.5 Evaluation Copy program.  
 
 
RESULTS AND DISCUSIONS 
 
For each sample we calculated 2 parameters of the DNA lesion degree: lesion score 
(LS) and tail factor (TF). From each animal 2 blood samples were collected (-24 and 0 hour) 
to establish the base level of DNA lesions through the lesion score (LS) and tail factor (TF). 
After the Albendasole treatment with the commercial product A10, the analyses and data 
interpretation was made through three parameters: 
 DNA lesion induction after the treatment (LS and TF dynamics in the 0 – 12 h 
interval after treatment) 
 The repair capacity of DNA (LS and TF values at 24 hours after treatment) 
 The velocity (cynetics) of DNA repair process (LS and TF values at 12 hours after 
treatment) 
The extension of the induction of DNA lesions following the treatment with 
commercial product A10 (Albendazole) at lactating cows, reveals an acute increase of the 
average values regarding the lesion score and tail factor, existing a direct linear correlation 
between the increase of TF and LS values (R=0,487, p=0,065) even if the value of the 
probability factor is situated above the significance level (0,05). Average value increase in all 
three treated animals compared to LS and TF values in control group in the 0 – 12 hours 
interval, reveals a major genotoxic effect of the drug, the predominant lesions being of 3 and 4 
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degree (apoptosis and cell necrosis) suggesting the increased toxicity of the commercial 



































The repair capacity of DNA is a parameter which characterizes the cells’ ability to 
eliminate the lesions and establish the genom integrity. Therefore, characterization of DNA 
repair process could be useful to predict the clinical response in the case of some therapies. 
Comet assay especially proved (through epidemiological studies) to be useful to evaluate the 
lesions but also the repair processes of DNA, because is quick, sensitive and needs a small 
number of cells [8,22]. 
Analyzing the obtained data from the animals treated after 24 hours, we wanted to 
perform an evaluation of the existence and efficiency of the repair processes, from the 
inducted genotoxic lesions. If there is a repair process, it should reflect itself in a smaller 
degree of cell damage after this period of time, more than enough. After 24 hours, the lesions 
at DNA level produced by Albendazole treatment are characterized by high values of LS, the 
differences between the control ad work group being statistical significantly distinct in the 
case of LS (p=0,009) and statistical significant in the case of TF (p=0,018). This significance 
difference between the two parameters further underlines the relatively low value of the 
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correlation factor (R=0,487), 48,7% out of the values in dynamics of the LS having an 
explanation through increases of TF values (Fig. No.   ) 
The repair capacity of DNA is high but slow in the case of Albendasole treatment, the 
values of the LS and TF reaching values close to the control group’s values, at 48 hours after 
treatment. Keeping in mind that we conducted only one treatment, the relatively long period 
of time necessary to DNA repair reveals along with a high genotoxicity, a possible correlation 
between late elimination of Albendazole metabolites and the 48 hours needed for DNA repair. 
We underline the fact that the 48 hours needed for DNA repair correspond to the end of the 
prohibition period of milk, specified by the producer, in the prospect of the product A10. As 
mentioned in the speciality literature, in ruminants, Albendazole passes without modification 
through the gastric compartments, but in the stomach takes place the secretion of metabolites, 
and then spreading to the organs. Metabolites were detected in plasma and rumen at 96 hours 
and in abomasum at 120 hours after a single administration of 10 mg/kg b.w. 2,5% 
Albendazole [1,7]. It is known that some Albendasole metabolites are more toxic that itself, 
their identification in plasma, organs and digestive tract at 120 hours and even after, sustains 
the high level of LS and TF for 48 hours but moreover the modifications recorded at the level 
of some milk components (fat, fatty acids, cholesterol, phospholipids), monitorised in the PhD 






























Fig.nr.2. The linear correlation between TF and LS 



















The repair cynetics is the third parameter of biological importance, which reveals in 
this case, the absence of the repair process at 12 hours after treatment and also that of 
significant statistic differences between TF values of the work and control group for a 12 
hours interval. With all these, together with crossing this maximum level of lesions, the LS 
and TF values dynamics reveal the beginning of the repair process at 12 hours after treatment. 
Taking into consideration the time needed to drug absorption and persistence of metabolites 
inside the organism, we consider that the repair process velocity has a normal, decreasing line, 
at 48 hours, the values of LS and TF being very close to the base lesions’ level (-24 and 0 





Table nr.1. Statistical parameters obtained for LS and TF  
 
 CONTROL GROUP  TREATED GROUP 
 LESION SCORE (LS) LESION SCORE (LS) 
ORE Averag
e 
St.dev. St.er. Min. Max. Average St.dev. St.er. Min. Max. 
-24 5,70 0,447 0,258 5,23 6,12 6,16 0,221 0,128 5,93 6,37 
0 5,65 0,401 0,231 5,27 6,07 6,14 0,215 0,124 5,92 6,35 
12 5,68 0,485 0,280 5,2 6,17 26,0 1,794 1,035 24,18 27,74 
24 5,77 0,440 0,254 5,35 6,23 8,81 1,021 0,590 7,89 9,91 
48 5,76 0,412 0,238 5,33 6,15 6,4 0,399 0,230 6,06 6,84 
 
TAIL FACTOR (TF) TAIL FACTOR (TF) 
ORE Averag
e 
St.dev. St.er. Min. Max. Averag
e 
St.dev. St.er. Min. Max. 
-24 3,31 0,250 0,144 3,06 3,56 3,66 0,184 0,106 3,46 3,82 
0 3,31 0,193 0,111 3,1 3,48 3,63 0,207 0,120 3,4 3,79 
12 3,27 0,260 0,150 3,02 3,54 5,74 1,971 1,137 3,81 7,75 
24 3,41 0,243 0,140 3,14 3,6 4,64 0,494 0,285 4,21 5,18 





The response differences in the case of the three cows treated with the commercial 
product A10, from which we collected blood, are small, aspect revealed by the low values of 
some statistic factors (standard deviation, standard error, maximum, minimum), presented in 
table 1. At 12 hours after treatment the average value of the lesion score increases at least 4 
times compared to the lesion base level (26,0±1,794 compared to 5,68±0,485), fact that 












Table nr.2. The values of the statistic parameters calculated for LS and TL using ANOVA test 
 
cows 
 SL TF 
hours F p F p 
-24 2,579 0,183 3,729 0,125 
0 3,519 0,133 3,975 0,116 
12 361,54 0,000*** 4,630 0,097 
24 22,330 0,009** 14,781 0,018* 
48 3,648 0,128 0,641 0,468 
“ F ” – the Fischer statistics, “ p ” – probability index 








Albendazole treatments in lactating cows induce an acute genotoxic effect, 
characterized by major nuclear lymphocyte DNA lesions, at 12 hours after treatment, the 
lesions being predominant of 3 and 4 degree (apoptosis and cell necrosis), fact that suggests 
the increased toxicity of the commercial product, even if for a brief period of time.  
The repair capacity of DNA is very high but very slow in the case of Albendazole 
treatments, the values of lesion score and tail factor reaching values close to the control 
groups’ values at 48 hours after treatment, when 99% of the lesions are repaired. The 
relatively long period needed for DNA repair reveals not only a high genotoxicity, but a 
possible correlation between the late elimination of the Albendazole metabolites and the 48 
hours necessary to repair DNA damage. These 48 hours are correlated to the end of the 
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